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I Slau  V* 

JJjJ^cco.'ding  to  Hull’s  (3)  theoretical 

8iulation  relating  response  strength 
rive,  all  habit  tendencies  activated 
given  situation  are  multiplied  by 
the  value  of  the  total  effective  drive 
( D ) then  operating.  In  situations  in 
which  there  is  but  a single  or  highly 
dominant  response  tendency,  as  in 


classical  conditioning,  an  increase  in 
the  strength  of  the  effective  drive 
should,  on  this  hypothesis,  increase 
the  probability  of  occurrence  of  the 
response  and  thus  lead  to  better  per- 
formance. However,  in  situations  in 


which  a number  of  different  competing 
response  tendencies  are  aroused,  the 
effect  upon  performance  of  an  increase 
in  drive  strength  would  depend  upon 
the  strength  of  the  correct  response 
tendency  relative  to  the  other  incor- 
rect tendencies.  If  the  habit  strength 
of  the  correct  response  should  be  rela- 
tively weak,  an  increase  in  drive  should 
further  increase  the  strength  of  the 
incorrect  tendencies  relative  to  the 


correct  tendency,  resulting  in  impaired 
performance.  Furthermore,  the  de- 
gree of  impairment  should  be  a posi- 
tive function  of  the  number  and 


strength  of  the  competing  incorrect 
response  tendencies.’ 


1 This  study  wit  carried  out  at  part  of  a 
project  on  the  influence  of  motivation  on  per- 
formance in  learning  under  Contract  N9onr- 
93802,  Project  NR  154-107,  between  the  State 
University  of  Iowa  and  the  Office  of  Naval 
Research.  The  data  on  maze  learning  were  col- 
lected by  Robert  S.  Dvorin  and  the  conditioning 
data  by  Elaine  Taylor. 

1 At  Taylor  and  Spence  have  indicated,  ‘‘even 
in  instances  in  which  the  habit  strength  of  the 
correct  response  it  stronger  than  any  of  the 
alternative  tuperthreahold  responses,  the  effect  of 
increasing  the  drive,  and  hence  the  number  of 


rrity  of  Iowa 

One  method  of  studying  the  effects 
of  variations  in  the  drive  level  of 
human  Ss  has  been  to  select  indi- 
viduals on  the  basis  of  their  scores  on 
the  Taylor  Anxiety  Scale  (10).  These 
scores,  it  has  been  assumed,  arc  an 
index  of  Ss"  state  of  reactivity  or 
excitability,  which  in  turn  reflects  their 
general  level  of  drive  ( D ).  On  this 
supposition  it  hat  been  predicted  and 
confirmed  that  relatively  anxious  Ss — 
those  obtaining  high  scores  on  the 
anxiety  scale — would  exhibit  a higher 
level  of  performance  in  classical  eyelid 
conditioning  than  relatively  non- 
anxious  Ss  ( 9 , 10).*  It  has  also  been 
predicted  that  in  complex  learning 
tasks,  i.e.,  those  involving  strong  com- 
peting responses,  the  performance  of 
anxious  Ss  would  be  impaired  relative 
to  that  of  nonanxious  St,  the  degree 
of  this  impairment  being  positively 
related  to  the  number  and  strength 
of  the  interfering  responses.  This  pre- 

iu  perth  ret  bold  respontea,  would  be  to  increate 
the  number  of  error*  [due  to  the  operation  of 
osciOatioo  (jOs)]”  (11,  p.  62). 

* Hilgard,  Jones,  and  Kaplan  (2)  did  not  find 
a tignificant  relatioo  between  amount  of  anxiety 
at  measured  by  the  Taylor  Anxiety  Scale  and 
amount  of  eyelid  conditioning  to  the  positive 
atimulut  in  a ttudy  of  differential  conditioning. 
It  teem*  fair  to  point  out,  however,  that  they 
uted  only  a relatively  small  number  of  St  whose 
anxiety  tcorea  were  comparable  to  those  uted  in 
the  ttudiet  by  Taylor  and  by  Spence  tnd  Taylor. 
They  did  obtain  a highly  tignificant  difference  in 
favor  of  anxiout  St  in  respect  to  frequency  of 
retpontet  to  the  negative  stimulus  (a  result  that 
would  be  predicted  on  the  present  hypothesis). 
Hie  failure  to  obtain  a similar  result  for  responses 
to  the  positive  atimulut  it  somewhat  puzzling  in 
view  of  the  high  corteiatioo  (r  - .75)  they  report 
between  the  frequency  of  re  ponses  to  the  poti- 
tive  and  negative  stimuli. 
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diction  has  also  been  verified  (5,  7, 

111. 

The  present  study  represents  a 
further  investigation  of  the  perform- 
ance of  anxious  and  nonanxious  Ss  on 
a task  involving  response  competition, 
namely  the  learning  of  a ten-choice 
stylus  maze  in  which  the  level  of 
difficulty  of  the  choices  had  been  pie- 
viously  established  in  an  earlier  inves- 
tigation. Since  most  of  these  Ss  also 
served  in  an  eyelid-conditioning  ex- 
periment, which  is  reported  separately 
(8),  »a  analysis  is  also  reported  in 
the  present  paper  concerning  the 
quality  of  performance  of  the  anxious 
and  nonanxious  groups  in  the  two 
situations. 

Procedure 

Subjects. — The  Ss  were  selected  from  under- 
graduate psychology  courses  os>  the  basis  of  their 
scores  on  a modified  form  of  the  Taylor  Anxiety 
Scale.  The  ananas  and  nonanaioot  groups  in 
the  mue  study  each  consisted  of  40  students 
whose  scores  feD  respectively  within  the  upper 
and  lower  20%  of  score*  tor  a standardization 
population  of  about  2000  students.  Of  these, 
28  anxious  snd  26  nonanxious  Ss  also  served  in 
the  conditioning  experiment.  AO  Ss  were  sabre 
with  respect  to  the  experimental  tasks  snd  were 
unaware  at  the  reason  for  their  selection. 

Apparatus  and  pnerdurt. — The  stylos  mane 
was  of  a conventional  design  cut  ia  a piece  of  (-in. 
brass  sheering  9J  in.  wide  and  121  h.  long.  It 
consisted  of  a series  of  ten  T choice  point*,  whose 
relative  levels  of  difficulty  had  been  established 
tome  ten  years  previously  in  terms  of  the  total 
number  of  mors  ssadr  at  each  choice  point  by 
s group  of  20  unselected  Ss  from  an  undergrad- 
uate course  ia  experimental  psychology.  The 
sequence  of  correct  choices  and  the  rank  order  of 
difficulty  of  each,  at  determined  by  the  earlier 


investigation  were  *5  follows  (higher  tanks  reprr 
sent  greater  difficulty): 
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The  maze  rested  on  a metal-covered  table 
behind  a doth  screen  that  prevented  $ from 
seeing  the  maze.  An  ordinary  pencil  was  used 
as  the  stylus. 

Each  Swat  instructed  to  move  forward  to  the 
first  choice  point  at  the  sound  of  a buzzer  and 
then  tidewiyt,  right  or  left.  If  the  choice  was 
correct,  £ said  “ye*",  if  it  was  wrong.  E said 
“no,”  in  which  case  5 corrected  his  response  by 
moving  Is  the  opposite  direction,  past  the  choice 
point.  When  the  hoaxer  again  sounded,  .S' 
moved  up  to  the  next  choice  point  and  made  hit 
choice.  A demonstration  maze  differing  in  de- 
sign from  the  experimental  mate  was  placed  in 
front  of  the  screen  during  the  reading  of  the 
instructions  and  each  5 was  given  a brief  practice 
in  responding  to  the  buzzer  and  in  correcting  hi* 
response  following  a wrong  choice.  Following 
this  practice  period  the  demonstration  mate  waa 
removed. 

During  the  experiment  the  buzzer  was  sounded 
at  5-tec.  intervals,  so  that  the  rime  allowed  for  a 
hoke  at  each  point  waa  relatively  coot  rant  for 
all  S*.  At  the  end  of  each  trial.  F.  moved  S*» 
hand  back  to  the  starting  position  for  the  neat 
trial  The  intertria]  interval  was  approximately 
10  tec.  and  each  S was  run  to  a criterion  of  two 
successive  errorless  trials. 

After  an  interval  of  ouc  to  several  day*  follow- 
ing the  maze  learning,  most  of  the  Sa  served  in  an 
eyeSd-cood:rioaing  experiment  in  which  60  con- 
ditioning trials  and  40  extinction  trials  were 
given,  accord  tag  to  a procedure  described  by 
Spence  and  Father  (•). 


Results  and  Discussion 

Stylus  maze  performance — The 

means,  medians,  and  SD ’*  of  the  num- 
ber of  errors  and  the  number  of  trials 
to  the  criterion  of  maxe  learning  for 


TABLE  I 

Sttlvs  Mazs  Ptaxomuircx  or  Anxious  and  Nova  tutors  .Ss 


j 

Errors 

■ 

Truk  to  Ortirriem 

~ — 

Group 

S’ 

u 

urn 

*D 

u 

! urn  I 

vn 

Anxious 

40 

19.15 

17.0  1 

KX6I 

8.28 

1 8.0 

Nona  nx  tout 

40 

13.70 

11.5  1 

i 

8.05 

6.88 

1 6.0  1 
I 1 

.'.0b 

1 


COMPLEX  LEARNING  AND  ANXIETY 


122 


the  anxious  and  non  anxious  Ss  are 
presented  in  Table  1.  These  data  in* 
dicate  that  the  nonanxious  St  were 
superior  to  the  anxious  in  terms  of 
both  number  of  errors  ( t ■*  2.56, 
p < .02)  and  number  of  trials’  to 
the  criterion  of  mastery  (t  » 2.03, 
p < .05).  Since  the  distributions  for 
both  measures  departed  from  normal- 
ity, the  differences  between  the  groups 
were  also  analyzed  by  means  of  a non- 
parametric  test  of  significance  (4), 
with  similar  results.  In  the  case  of 
the  error  scores  the  x/v  value  was  3.07 
(p  - .002),  and  for  the  trials  measures 
x/a  was  2.57  (p  m .01). 

These  results  are  highly  similar  to 
those  obtained  in  the  serial  learning 
situation  previously  studied  by  Tayior 
and  Spence  (11)  and  are  consonant 
with  the  theoretical  expectation  that 
nonanxious  Ss  would  perform  better 
than  anxious  Ss  in  a complex  learning 
situation. 

A further  implication  of  the  present 
theory  was  that  the  advantage  of  the 
nonanxious  over  the  anxious  group 
would  be  positively  related  to  the  level 
of  difficulty  of  the  individual  choice 
points,  on  the  assumption  that  relative 
difficulty  (number  of  errors)  at  a 
choice  point  reflects  the  relative 
strength  of  competing  incorrect  re- 
sponse tendencies  at  that  point. 
Accordingly,  the  total  number  of 
errors  made  by  the  two  groups  was 
computed  for  each  choice  point. 
These  data  are  presented  in  Table  2. 
They  indicate  that,  although  the  non- 


anxious  St  were  superior  to  the  anxious 
at  every  choice  point  but  one,  the 
extent  of  this  superiority  tended  to 
vary  with  the  difficulty  of  the  choice 
point  as  determined  by  the  perform- 
ance of  an  unselected  group  (see  Pro- 
cedure). . The  rank-order  correlation 
between  the  level  of  difficulty  of  a 
choke  point  and  the  magnitude  of 
the  difference  between  the  number  of 
errors  by  the  two  groups  at  that  point 
was  found  to  be  .74,  which  for  9 dj 
yields  p < .01.  This  result  confirmed 
a similar  finding  by  Tayior  and 
Spence. 

Since  the  difference  between  the  two 
groups  tended  to  be  greater  at  the 
more  difficult  choice  points  than  at 
the  less  difficult  ones,  k follows  that 
an  increase  in  difficulty  impaired  the 
performance  of  the  anxious  Ss  to  a 
greater  extent  than  that  of  the  noo- 
anxious  Ss.  Accordingly,  it  would  be 
expected  that  the  difference  between 
the  number  of  errors  made  at  the  diffi- 
cult choice  points  and  the  number  of 
errors  at  the  less  difficult  choice  points 
would  be  greater  in  the  case  of  the 
anxious  group.  The  mean  difference 
between  the  number  of  errors  made  by 
the  anxious  St  at  the  five  easiest  choke 
points — 1,  2,  4,  6,  8 — and  the  five 
hardest  choice  points — 3, 5,  7, 9, 10 — 
was  7.30,  SD  m 6.21.  The  corre- 
sponding mean  difference  for  the  non- 
xnrioua  Ss  was  5.10,  SD  • 3.28.  A t 
test  of  this  difference  yields  a value  of 
1.96,  which  for  78  if  it  significant  at 
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< .03  on  a single-tailed  hypothesis.4 
Thus,  the  results  of  this  test  also  con- 
form to  theoretical  expectation. 

Although  the  nonanxious  Ss  were 
relatively  better  than  the  anxious  Ss 
at  the  more  difficult  choice  points  than 
at  the  easier  ones,  they  nevertheless 
made  f ewer  errors,  on  the  average, 
even  at  the  easiest  choice  points.  Un- 
fortunately, it  is  not  possible  to  specify 
independently  of  Ss’  performance 
whether  or  not  there  were  competing 
responses  at  these  easy  choice  points. 
Their  case  of  learning  indicate  that 
little  or  no  competition  occurred.  If 
this  were  so,  then  as  Taylor  and 
Spence  have  suggested  in  connection 
with  similar  findings  in  their  study, 
such  results  are  not  entirely  in  accord 
with  the  theory. 

Another  possible  interpretation  of 
these  results  in  both  experiments  is 
that  the  difference  between  the  per- 
formance of  the  anxious  and  non- 
anxious groups  is  due,  not  to  a differ- 
ence in  their  drive  level,  but  rather  to 
a difference  in  their  learning  ability. 
A test  of  this  interpretation  might  be 
made  by  analyzing  the  performance  of 
anxious  and  nonanxious  Ss  whose  total 
scores  are  identical,  i.e.,  of  St  who 
made  exactly  the  same  number  of 
errors.  On  the  assumption  that  there 
was  no  difference  in  the  drive  level  of 
these  paired  St,  it  follows  that  they 
must  also  have  been  equated  with 
respect  to  learning  ability,  as  their 
performances  were  the  same.  Given 
equal  learning  ability,  the  perform- 
ance of  the  two  groups  should  not  be 
expected  to  differ  for  the  easy  and 
difficult  choice  points. 

To  satisfy  the  conditions  of  the  pro 

4 Although  the  variance*  of  these  two  dulri- 
bvtio««  of  difference  scorn  were  djsunsilar, 
Nortoa  (6)  baa  recently  shown  that  variance 
difference*  of  this  magnitude  do  oot  to  any 
appreciable  degree  affect  the  result*  of  the  t test 
of  significance. 


TABLE  3 

KanoM  or  20  Patas  or  Anxious  and  Non- 
anxious Si  at  Fiva  Mott  Dtrricut/r 
ano  Five  Least  Dimcuvr 
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4.40 
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9.15 

2.97 

posed  test  of  the  foregoing  interpre- 
tation, anxious  Ss  were  paired  with 
nonanxious  Ss  who  made  identical 
total  scores.  The  mean  number  of 
errors  for  20  pairs  thus  selected  was 
13.55,  SD  ■ 4.20.  The  means  and 
Siy  s of  the  scores  for  the  two  matched 
groups  at  the  five  most  difficult  and 
at  the  five  least  difficult  choice  points 
are  presented  in  Table  3.  It  may  be 
seen  from  these  results  that  the 
anxious  Ss  performed  better  at  the 
easier  choice  points  and  more  poorly 
at  the  more  difficult  choice  points  than 
did  the  nonanxious  Ss.  The  i for 
matched  groups  between  the  two 
meant  at  the  easier  points  was  1.84, 
which  for  19  if  yields  p < .05,  by  a 
tingle-tailed  test.  (The  test  of  the 
difference  between  the  meant  of  the 
two  groups  at  the  more  difficult  choice 
point*  would,  of  course,  yield  identical 
results  in  the  opposite  direction.) 
These  results  indicate  that  these  par- 
ticular anxious  and  nonanxious  groups 
differed  with  respect  to  some  factor 
other  than  learning  ability  alone. 
They  are  consistent,  instead,  with  the 
view  that  they  differed  in  drive  level, 
the  difference  sometimes  leading  to 
superior  performance  by  the  former 
group  and  sometimes  to  superior  per- 
formance by  the  latter  group,  depend- 
ing on  the  difficulty  of  the  choice 
points. 
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Comparison  of  stylus  mate  perform- 
ance and  tytlid  conditioning. — In  order 
to  compare  the  performance  in  maze 
learning  and  in  conditioning  of  those 
St  who  served  in  both  tasks,  it  was 
necessary  to  transform  the  scores  for 
the  two  tasks  into  comparable  units. 
Accordingly,  the  stylus  maze  scores 
(number  correct)  for  the  26  anxious  * 
and  26  nonanxious  St  who  served  in 
both  tasks  were  placed  in  a single 
distribution  and  translated  into  nor- 
malized values  on  a linear  scale  of  100 
points  with  a mean  of  50,  in  accord- 
ance with  a procedure  suggested  by 
Guilford  (lf  pp.  247-250).  The  con- 
ditioning scores  (total  number  of  con- 
ditioned responses  for  60  conditioning 
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and  40  extinction  trials)  of  these  52  Si 
were  transformed  in  the  same  manner. 

The  means  and  SD't  o i these  trans- 
formed scores  for  the  anxious  and 
nonanxious  St  in  the  two  tasks  are 
presented  in  Table  4.  It  may  be  seen 
from  these  data  that  the  very  same 
anxious  St  who  were  inferior  to  the 
nonanxious  Si  in  maze  performance 

•The  Dumber  of  Anxious  Si  who  served  in 
both  stadia  wai  28.  0(  these,  II  were  men  *nd 
17  were  women.  Since  there  is  evidence  (•) 
that  conditioning  Kora  may  be  related  to  sex, 
it  wai  considered  desirable  to  keep  the  sex-ratio 
constant  in  the  anxiooi  and  nonanxious  gmipt. 
The  latter  group  consisted  of  11  men  snd  It 
women.  Accordingly,  the  data  foe  two  women 
who  had  the  lowest  anxiety  Korei  in  the  anxious 
group  were  omitted  from  the  present  analysis 
Their  inclusion  would  not  hare  affected  the 
results. 
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were  superior  to  that  same  nonanxious 
group  in  conditioning. 

An  analysts  of  variance  bated  on 
these  reaalts  is  presented  in  Table  5. 
This  analysis  indicates  that  only  the 
interaction  between  group  and  task 
was  significant,  i.e.,  the  difference 
between  the  performance  of  the  anx- 
ious and  nonanxious  St  depended  on 
the  task.  No  main  effects  were  found, 
of  course.  When  the  simple  effects 
were  considered,  the  anxious  Ss  were 
found  to  be  inferior  to  the  nonanxious 
Ss  in  maze  performance  (p  < .01, 
F ■»  7.84,  df  »■  1 and  50)  and  supe- 
rior to  the  nonanxious  group  in  condi- 
tioning (p  < .05,  F ■ 3.34,  df  » 1 
and  50).  The  performance  of  the 
anxious  St  was  relatively  better  in 
conditioning  than  in  maze  learning 
(p  < 03,  F — 4.72,  d/  » 1 and  50), 
whereat  the  performance  of  the  non- 
anxious St,  on  the  other  hand,  was 
relatively  better  in  maze  learning  than 
in  conditioning  (p  < .03,  F * 4.82, 
df  - 1 and  50).* 

These  results  are  clearly  in  accord 
with  the  supposition  that  anxious  and 
nonanxious  Ss  differ  in  respect  to  drive 

* AD  probability  values  in  the  analysis  of  these 
simple  effects  were  haired  in  accordance  with  a 
single-tailed  hypothesis  since  the  direction  of  the 
difference  conformed  in  each  instance  to  theo- 
retical expectation. 
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level  (D)  rather  than  in  any  general 
.thi'i*}'  to  learn.  Furthermore,  they 
support  the  view  that  no  blanket 
statement  can  be  made  concerning  the 
t elation  of  motivation  to  the  quality 
of  performance.  Whether  an  increase 
in  motivation  (O)  will  benefit  per- 
formance or  impede  it  depends,  to  an 
important  extent,  upon  the  nature  of 
the  task  involved. 

Sum war v 

The  present  study  was  concerned 
with  i he  performance  of  anxious  and 
nonanxious  os  on  a stylus  maw.  It 
was  predicted  that  the  total  perform- 
ance of  the  nonanxious  group  would  be 
superior  to  that  of  the  anxious  group 
in  this  relatively  complex  task,  with 
the  extent  of  their  superiority  at  each 
choice  point  being  a positive  function 
of  its  difficulty.  In  addition,  a com- 
parison was  made  of  the  scores  of  a 
number  of  these  same  anxious  ami 
nonanxious  .Ns  in  eyelid  conditioning, 
a task  ir  which  the  anxious  group  was 
expected  to  show  superior  perform- 
ance. 

Two  groups  of  40  Ns  each,  whose 
scores  were  respectively  within  the 
upper  and  lower  20%  of  scores  on  the 
Taylor  Anxiety  Scale  learned  the 
maze.  Later,  26' Ss  from  each  group 
served  in  the  conditioning  experiment. 

The  maze  performance  of  the  anx- 
ious .Ns  was  significantly  poorer  than 
that  of  the  nonanxious  .Ns,  with  the 
more  difficult  points  of  choice  pro- 
viding the  greatest  difference  between 
the  two  groups.  In  conditioning,  how- 
ever, the  anxious  .Ns  were  superior  to 
the  nonanxious. 

On  the  basis  of  these  results  it  was 
concluded  that  the  anxious  and  non- 
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anxious  groupa  in  this  study  differed 
with  respect  to  drive  level  (/))  rattier 
than  general  learning  ability,  ahdthat 
the  effect  of  variations  in  drive  level 
upon  performance  is  a function  of 
specific  characteristics  of  the  given 
task.  V 

(Received  September  10,  1952;  converted 
early  publication  October  1.1,  1952) 
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